Risk assessment is an essential tool to support risk decisions. However, this process may not always be applied effectively, and this can limit the quality of the preventative action. This is particularly critical in sectors that have a lot of micro and small companies, such as Olive Oil Mills (OOMs). To better understand how to improve the quality of the risk assessment at OOMs, this study aims to analyze the views of Occupational Safety and Health (OSH) practitioners on the key difficulties/limitations in this process and identify some improvements to current practices. This analysis was based on a questionnaire that was developed and given to 13 OSH practitioners working for OOMs. The results showed that the time available to perform the risk assessment is the major limitation. The need for a specific tool for risk assessment in the OOM sector was identified, and the use of accident reports from the entire sector was indicated as an alternative to the absence of data at company level.
Introduction
Risk assessment is an essential and systematic process to assess the impact, occurrence and consequences of specific activities in safety and health [1, 2] . Quite understandably, it is a critical phase in the overall process of risk management in any organization as it is important to help decision-makers make informed choices and prioritize actions [3] .
Despite the importance of risk assessment, it must be understood that it is not a simple process. The obvious problem is that there is no simple, unique method and strategy to undertake the process. There are many ways to perform a risk assessment as different strategies and tools can be selected. Each OSH practitioner can do this differently by selecting and applying different approaches. The degree of depth with which some of the steps of risk assessment are analyzed can change depending on the practitioner who is carrying out the process [4] . Moreover, it is important to bear in mind that each sector of activity has particular features that need to be considered when making decisions about how risk should be assessed. This will provide reliable results to support decision-making when risk reduction measures are being undertaken. In fact, selecting which approach will be used is a critical issue in the risk assessment process, since the results will vary significantly as a result of this decision [4] . In view of this, it is essential to use adequate risk assessment strategies and tools that, on the one hand, make it possible to consider limitations in the situation being analyzed and, on the other hand, are capable of providing risk judgment based on complete and transparent risk evaluation [1] .
To select a strategy that makes it possible to achieve quality risk assessment, it is essential to be aware of the limitations/problems in the process. Over the years, several problems related to the reliability of the risk assessment process have been identified. Cox [5] indicated five: inaccuracy; incompleteness; difficulty of checking final results; inadequate criteria to evaluate the results; and complexity and laboriousness of the method. Backlund & Hannu [4] pointed out three key problems in the risk assessment process: a vague requirement specification; lack of systematic preliminary hazard analysis; and incomplete documentation of the analysis performed. Specifically, for occupational risks, the lack of reliable data [6] [7] [8] , time available, quality of the applied methods [9] and the criteria used to support decisions about risk acceptance [10, 11] are some of the key problems that determine the reliability of this process. In fact, a lack of sufficient data to apply objective approaches in these settings and the limited time available to spend on this process limit the methodologies that can be applied; this may affect the quality of the results. For example, Carvalho e Melo [12] found that when the risk assessment methodologies usually used to assess occupational risks are applied, different OSH practitioners make different decisions. Furthermore, the use of inappropriate acceptance criteria may result in poor and divergent decisions about risk control and mitigation [11] . Due to these limitations/problems, Pinto et al. [13] suggested that many companies only undertake a superficial analysis of their hazards, just to comply with legal requirements.
Based on this context, it is necessary to understand how the quality of the risk assessment process can be improved in order to provide a reliable basis for decision-making according to the specific characteristics of the sector. This understanding is maybe more important for sectors composed of micro and small companies, as in the case of Olive Oil Mills (OOMs). These types of companies mostly have less resources, and accident prevention management is not a priority. Furthermore, they lack sufficient accident data to support more objective approaches to risk assessment.
The OOM industry is one of the most important sectors in Spain, particularly in the region of Andalusia, which is responsible for 74% of the overall national production [14] . In fact, Spain remains the world's leading producer of olive oil. Close to 23% of olive groves are located in Spain, which is responsible for about 47% of the global olive oil production [15] .
The risk management process at OOMs is not straightforward. These industries have particularities that make this process more difficult to carry out. Most of the companies are small and micro companies and the number of workers varies throughout the year [16] . In addition, at most of the companies, the health and safety management system is undertaken by an external prevention service, which does not always cover all the critical areas, such as ergonomics [16] . This can be a critical issue in a sector where most occupational accidents are related to excessive physical effort [17] . Although most of the accidents that occur in this sector are considered to be "basic" risks, such as excessive physical effort and fall-related injuries [17] , correct risk assessment needs to be made in order to provide supporting information for the companies' managers and to better define intervention priorities that promote an effective use of resources. In view of this, this study aims to analyze the views of Occupational Safety & Health (OSH) practitioners regarding the risk assessment process in OOMs. The key difficulties/limitations inherent to the risk assessment process at these companies will be identified, as well as some improvements to current practices.
Materials and Method

Sample
A total of 13 OSH practitioners working in the Andalusia region who engaged with OOMs were surveyed. They had, on average, 12.4 years' (SD=5.3) experience undertaking OSH duties and had worked with OOMs for an average of 9.9 years (SD=5.5).
Analysis of OSH practitioners' views about the risk assessment process at OOMs
An analysis was undertaken of OSH practitioners' views that dealt with OOMs about the current limitations to the risk assessment process; improvements that could be made to this process were also identified. This process was important in order to better understand the most important features to bear in mind during the risk assessment process and, additionally, when developing new risk assessment methodologies. Thus, a questionnaire was developed and applied.
The questionnaire was divided into two parts. The first part referred to professional characterization, and the OSH practitioners were asked about their qualifications, academic background, years of experience and number of years working with OOMs. The second part was comprised of three questions. In the first question, the OSH practitioners surveyed were asked to classify whether the four factors presented were seen as a limitation to the risk assessment process at OOMs: (1) Accident data available at the companies; (2) Risk acceptance criteria included in the risk assessment methodologies; (3) Risk assessment methods available; (4) Time available for the risk assessment process. Finally, they were asked to comment on their choices. The issues included in this question have been frequently mentioned in previous studies as important limitations to the risk assessment of occupational accidents at SMEs [6, 9] .
Despite the fact that the limitations identified may be linked to the risk assessment process, the quality of the process must be guaranteed and some factors need to be considered in order to do so. Pinto et al. [13] , for example, have identified some important factors for the quality of the risk assessment process in the construction sector. Some of the factors identified were included in this study, according to their applicability to OOM risk assessment. Therefore, in the second question, OSH practitioners were asked about the importance of several factors to ensure the quality of the risk assessment process: (1) Accident reports; (2) Risk assessment methods adjusted to the needs of the OOM; (3) Risk assessment tools based on a quantitative approach; (4) Structured processes for hazard identification; (5) Identification of the relationship between cause and effect; (6) Identification of safety barriers; and (7) Support for risk decisions based on acceptance criteria that is defined specifically for OOMs. The last question in the survey enquired as to OSH practitioners' perspectives on the applicability of different ways to carry out the risk assessment process at OOMs in order to gain important insights into the development of a new methodology: (1) The use of accident reports from the sector; (2) Severity being assessed as number of days missed as a result of injury; (3) Severity assessed as a qualitative scale; (4) Probability derived from accident frequency; (5) Probability assessed as a qualitative scale; (6) The use of diagrams to establish the relationship between hazard, event, and consequence.
The preliminary version of the questionnaire was given to four OSH practitioners, who examined the questionnaire in terms of the clarity of the meaning of the questions and the linguistic terms, the applicability of the questions, and the scales used to check that the order of the survey questions did not affect the answers. Some improvements related to the language used were suggested and taken into consideration in the final version.
Data analysis
All statistical analyses were conducted using the IBM SPSS Statistics version 20. statistical software package. To determine differences between the ways of carrying out the risk assessment process at OOMs, the Kruskal-Wallis test was utilized. A p < 0.05 significance level was used. Table 1 presents the views of OSH practitioners about the limitations to the risk assessment process at OOMs due to several different factors. The results showed that the main limitation identified was the time available to perform the risk assessment (92.3%), followed by the criteria included in the risk assessment methodologies (30.8%) and then the data of the companies available to support objective risk assessment (30.8%). The risk assessment methods available were not seen as a problematic issue in the risk assessment process in the OOM sector, as only 15.4% of the respondents identified it as a limitation.
Results
The importance of some specific factors in terms of the quality of the risk assessment process was also analyzed and Source: The authors Figure 1 . 95% confidence interval for the importance of some factors in the quality of the risk assessment process (5-point Likert scale, "1=Unimportant" to "5 =Extremely important"). Source: The authors the results are presented in Fig. 1 . This information is relevant to be able to better understand how the quality of the risk assessment methodology in this specific sector can be improved in order to provide reliable results. According to the results obtained, most of OSH practitioners consider that the use of statistical accident reports to support a more objective risk assessment process is not an important issue (61.5% of respondents indicate this information as "unimportant"). However, greater importance was attributed to a specific risk assessment methodology for the OOM sector (79.9% of respondents consider this factor to be "highly important"). Respondents assessed the other factors analyzed as "important".
The applicability of different ways of carrying out the risk assessment was also analyzed in order to obtain insights into a new possible strategy to be applied in the sector. Respondents were asked about the use of workdays lost as a measure for severity or whether the use of a qualitative classification was more appropriate. Although no significant differences were found (p>0.05), most respondents assessed the use of qualitative measures as being either "applicable" (23.1%) or "highly applicable" (69.2%). The possibility of using accident frequency as a measure for probability was also compared with a qualitative assessment. Significant differences were not found (p>0.05); however, most respondents considered the use of accident frequency to be either "applicable" (30.8%) or "highly applicable" (69.2%). Results also show that sector data could be a good solution for supporting risk decisions as most of the OSH practitioners surveyed assessed this possibility to be highly applicable (30.8% "applicable" and 69.2% "highly applicable"). The use of diagrams to establish the relationship between hazard, event, and consequence was also seen as applicable to the risk assessment process at OOMs (38.5% "applicable" and 53.8% "highly applicable").
Discussion
According to the results obtained, the time available to carry out the risk assessment at OOM companies is the main limitation for OSH practitioners. The organization of health and safety management at these companies may explain this result. Most OOM companies outsource OSH services to external consultants and only sign comprehensive contracts covering limited prevention actions [16] . Obviously, faced with this scenario, and bearing in mind that all the OSH practitioners surveyed are external consultants in the OOM sector, they do not have much time to spend on the risk assessment process. This can be a major limitation to the quality of risk assessment in this sector. Without sufficient time, a superficial analysis of hazards and risk assessments based on insufficient information may be performed, the only goal being the provision of prevention services to ensure that the companies comply with legal requirements [13, 16] . Furthermore, as there is not very much time, it is expected that the approaches used and the results obtained are not presented in the most effective way to the companies' managers. Without due care, the approaches employed and results obtained from risk assessments cannot be easily understood, and, as such, important risk reduction measures may not be implemented [4] .
Moreover, most of the OSH practitioners surveyed did not identify the risk assessment methods available as a limitation. To better understand this point of view, we should emphasize several issues. In Spain, the National Institute for Safety and Health at Work (INSHT) (www.insht.es) recommends that a qualitative method be used in small and medium-sized enterprises (SMEs). This method is based on a risk matrix, in which the likelihood of accidents and their expected severity are presented as categorical variables. Based on this idea, and considering the small amount of time available and the lack of statistical accident data, it is expected that most OSH practitioners will apply this method and perform the assessment of occupational risks qualitatively [8] . In fact, qualitative methods have the advantage of requiring less information, time and effort [17] . Therefore, they can be seen as a good approach for companies with little information about past accidents and when the time for performing the risk assessment is limited.
As qualitative methodologies may be used in this sector, it is understandable that OSH practitioners do not see companies' accident reports as a critical limitation to the risk assessment process. However, it is important to bear in mind that, in these conditions, decisions about risk will be based on the knowledge, perception and experience of the decision-makers [18] . This can be a limitation to the quality of risk assessment in the sector. This is particularly critical when only one person performs most of the process. In other industrial sectors, a team of 3 to 5 people is recommended in order to cover all areas of expertise [13] . However, it is important to highlight that some respondents considered the absence of accident data from the companies as a limitation to the risk assessment process. In fact, by using this information, the subjectivity inherent to this process can be reduced and additional important information can be provided [8] .
The results also showed that the criteria included in the risk assessment methodologies were seen as a limitation by some respondents. Although most consider the methodologies used to be adequate in the OOM sector, the criteria included may not be the most appropriate in all circumstances. Rodrigues et al. [11] discussed this issue, emphasizing the need to adjust the acceptance criteria included in the risk assessment methodologies to the companies' circumstances. In these cases, when acceptance criteria are not properly adapted, the OSH practitioners may take the initiative to adjust them, and, without guidelines, this process may be based on their own judgment about risk acceptance. In fact, this is a regular practice in several countries such as Portugal. Rodrigues et al. [10] , in a study of Portuguese OSH practitioners, found that a significant number adjust the acceptance criteria included in the methodologies, particularly when risk matrices are used.
It is interesting to note that all the respondents agreed that a specific risk assessment methodology in the OOM sector is important. In fact, the features specific to this sector in terms of organization, the particularities of the activities performed at these companies, differences at the worksite, the varying number of workers throughout the year (as most are seasonal), operations in more than one shift, and external staff [16] are all a significant constraint to the risk assessment process. It may be difficult for the OSH practitioner to identify all the hazards and to analyze all the accident mechanisms when they are faced with this type of work organization. This situation is exacerbated by the limited time available to perform the risk assessment and the lack of data about accidents.
The results also indicated that the OSH practitioners surveyed believe that it is important to perform hazard identification in a structured manner, following a systematic process. This process makes it possible to ensure that all the sources of risks have been identified. Furthermore, the analysis of cause and effect, i.e., the analysis of the relationship between hazard, event, and consequence, and the analysis of the safety barriers to prevent or provide protection from risks are also seen as important. These results are in accordance with other studies in other sectors [13] .
This study also analyzed how OSH practitioners view the applicability of different ways of carrying out the risk assessment process at OOMs. The results show that respondents see the use of accident reports from the sector as a good alternative to support the risk assessment process. This kind of approach is not new in Spain; Carrillo-Castrillo et al. [8] had already proposed this a method based on the use of sectorial accident reports to support an initial risk assessment of maintenance activities. Furthermore, the OSH practitioners surveyed believe that the use of quantitative measures for probability, such as accident frequency, would also be useful, although they seemed to prefer assessing severity in a qualitatively. The use of diagrams to establish the relationship between hazard, event, and consequence is also considered to be useful in this sector. In fact, they indicated the importance of the cause and effect analysis to improve the quality of risk assessment. Diagrams can enable the relevant accident's causal pathways and their consequences to be identified, while at the same time identifying the existing or necessary safety barriers [6] .
Despite this study's results, it is important to bear in mind that if the questionnaire was applied in other sectors, the results could be different, e.g. in other sectors the lack of accident data on a company level may not be deemed to be an important limitation.
Conclusions
The results of the current study provided evidence about the key difficulties/limitations inherent to the risk assessment process at OOMs, and identify some improvements that could be made to current practices. This research is an extension of a previous paper [19] , in which a more in-depth analysis of the issue was undertaken.
In general, throughout the study, a need for a new strategy for risk assessment at OOMs was emphasized. This strategy needs to be directed towards the quality of the risk assessment process in order to provide useful and beneficial information for the companies. When the results of the risk assessment are effective, risk reduction measures can be implemented more easily, achieving a suitable level of accomplishment to improve work conditions and, more importantly, to allow the companies go beyond legal requirements. Furthermore, this type of approach can make the companies' managers more riskconscious and committed to OSH, promoting new models for risk management such as a culture based on people [20] . In this way, companies can change their prevention policy, providing better conditions for OSH practitioners to perform a more quality risk assessment. The companies' managers can hire other types of services that allow for a deeper analysis of hazardous situations, thereby giving more time to OSH practitioners to perform their actions.
The study highlighted the need for a specific tool for risk assessment in the OOM sector. That tool needs to include acceptance criteria adjusted to the OOMs' circumstances and to use risk metrics based on the frequency of accidents as measures to assess accident probability. The use of accident reports from the entire sector was deemed to be a good approach to reduce the subjectivity of the risk assessment process and to help OSH practitioners to focus on the most important circumstances of accidents. Furthermore, a structured process for hazard identification, the identification of the relationship between cause and effect, and the identification of the safety barriers were also considered to be important issues in order to improve the quality of risk assessment in OOMs.
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